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(54) COLORED ALUMINUM PIGMENT, ITS PRODUCTION METHOD, AND COATING 

MATERIAL COMPOSmON 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a colored aluminum pigment which enables colorftil tone 
design, has a high brightness, and can form a coating film having good appearance. 
SOLUTION: The colored aluminum pigment comprises aluminum flakes and a coloring pigment 
adhered to the surfaces of the aluminum flakes and has an average thickness of 0.1 -0.4 jU m 
and an average size of 5-20 ji m. Preferably, the average thickness, average size, and aspect 
ratio (average size/average thickness) of the aluminum flakes are 0.01-0.1 fl m, 5-20 fi m, and 
50-1.000, respectively. Preferably, the aluminum flakes are produced by vapor deposition. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to iJie colored aluminum pitpment which was 
excellent in finishing appearance. This invention relates to a colored aluminum pigment with it in 
more detail. [ remarkable average thickness and ] [ thin ] 

[0002]This invention relates to the coating composition containing the aforementioned 
manufacturing method of a colored aluminum pigment and the aforementioned colored aluminum 
pigment. 
[0003] 

[Description of the Prior ArlGthe coat formed using a metallic coating composition reflects the 
incident light from the outside with the metallic pigment composrtion of the shape of a scale 
included in the coat — glitteringly — the peculiar design which shines is shown. And a reflection 
of said light presents each color tone of a coat, and the peculiar appearance which was excellent 
in design nature conjointly. 

[0004]Taking advantage of such a feature, the metallic pigment composition which mainly 
contains an aluminium flake from before is used for metallic nature designs, such as coating 
finishing for cars, coating finishing of a plastic, printer's ink, and a resin-molding object. 
[0005]A high photoluminescence metallic pigment composition which has the various colors 
colored red, yellow, blue, orange, green, purple, etc. with diversification of consumers' taste in 
recent years, and was excellent in result appearance is desired. However, since they are 
originally colorless, and aluminium flakes are paints which present silver gray gloss, if they remain 
as it is, they cannot satisfy said consumers' request 

[D006]Therefore, the metallic pigment composition which replaces with an aluminium flake and 
contains inorganic flakes, such as mica, is also used. In this case, the coat which has 
characteristic color tones, such as a pearl tone, can be obtained. However, since the coat which 
has sufficient feeling of metallic luster suitably for use as a prime pigment constituent since the 
metallic pigment composition which uses an inorganic flake is deficient in hiding power cannot be 
obtained, said consumers' request cannot be satisfied enough. 

[0007]In order to realize the colored metallic finish, mixing and using a color pigment, an 
aluminium flake, or a peart pigment is also performed. However, the color tone which the coat 
obtained by this method has presents the middle design of a color pigment constituent and a 
metallic pigment composition to the last, and the fall of the metallic feeling of a coat is not 



[0008]Many trials have been made, in order to solve these problems and to satisfy a request in 
consumers' various colors. For example, the patent No. 2622999 gazette, the patent No. 3026582 
gazette, JP,H3-173318.A JP,H7-220625,A, JP,H10-35672,A, JP,H9-67527,A etc. has disclosed 
the coloring metallic pigment composition which covered metaillc oxides and Si oxides, such as 
Ti, on the metal-flakes surfaces, such as aluminum, and its manufacturing method. However, the 
color tone acquired is restricted and the aforementioned coloring metallic pigment composition 
does not enable the free color tone design to which said consumers' request is satisfied enough. 
[0009]As a colored aluminum pigment to which the color pigment was made to adhere on the 



http:/Avww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fww 2010/11/26 



JP,2003-096334,A [PETAE,ED DESCRIPTION] 



2/14 ^-v 



surface of an aluminium flake. The colored aluminum pigment currently indicated by JP,S58- 
141248,A, JP,H5-508424.A, JP,H1-315470,A, JP.H9-59532.A, etc. is mentioned. The method of 
making a color pigment adhere to the surface of the aluminium flake concerned, and covering 
with a resin composite further as a publicly known colored aluminum pigment, conventionally, is 
common. 

[OOlOjln said colored aluminum pigment, a variegated color tone design is possible by choosing 
the combination of a suitable color pigment or a color pigment. To said colored aluminum 
pigment, a diketo pyrrolo pyrrole series, a quinacridone series, Generally inorganic pigments, such 
as organic colors, such as a dioxazine system, an isoindolinone system, condensation azo, the 
Indanthrene system, a peri non system, a perylene system, a FUTARON system, and a 
phthalocyanine system, or iron oxide, and carbon black, are used. 

[0011]And in JP,H9-1 24973.A, JP,H9-40885,A, and JP,H9-316357,A. The colored aluminum 
pigment which has improved the adhesion of an aluminium flake and said color pigment for the 
purpose of solution of problems, such as decoloring, a shortage of chroma saturation, and 
complication of a process, is indicated. 

[001 2] However, since the colored aluminum pigment to which said color pigment was made to 
adhere generally has a color pigment layer with an average thickness of about 0.5-1 micrometer, 
compared with the usual aluminum paints, the thickness of the whole colored aluminum pigment 
becomes large. Therefore, since it becomes easy to project a colored aluminum pigment to a 
paint film surface when blended with a metallic coating composition, the smooth nature of the 
painted surface is spoiled and it has the problem that paint film appearance worsens in many 
cases. 

[0013]As a method of solving said problem, the method of making a color pigment layer thin and 
the method of making a raw material aluminium flake fine are proposed. However, if the quantity 
of the color pigment made to adhere in order to make a color pigment layer thin is reduced, 
Since there is a problem that the luminosity of a coat will fall and a feeling of meta-lytta will be 
lost when chroma saturation falls, there is a problem that the design nature of a coat is spoiled 
remarkably and a raw material aluminium flake is made fine, it is not sufficient solving means. 
[0014]Making a raw material aluminium flake thin is also considered, and the colored aluminum 
pigment crowded with the colored resin composition layer on both sides of the thin aluminium 
flake manufactured by vacuum deposition is also marketed. 

C00153JP.H9-208867,A has disclosed the colored metallic pigment constituent with an average 
thickness of 2 micrometers or less which made the color pigment adhere to each metal-particles 
surface, and covered the surface of the colored metallic pigment concerned witii the polymer 
produced by polymerizing a polymerization nature monomer further. 

[OOielHowever, also in said colored aluminum pigment, it is difficult for the average thickness of 
a colored aluminum pigment to be 0.4 micrometer or less. Therefore, since it became easy to 
project a colored aluminum pigment to a paint film surface, the smooth nature of a paint film 
surface is not spoiled and the problem that good paint film appearance was not acquired was not 
necessarily solved thoroughly. 
[0017] 

[Problem to be solved by the invention]While SUBJECT of this invention enables a variegated 
color tone design based on the above-mentioned actual condition, it is providing the colored 
aluminum pigment which has high photoluminescent and good paint film appearance 
simultaneously. 

[0018]Other SUBJECT of this invention is providing the variegated color tone and the coating 
composition which has high photoluminescent and good paint film appearance which used said 
colored aluminum pigment. 

[0019]Another SUBJECT of this invention is providing the manufacturing method of said colored 

aluminum pigment 

[0020] 

[Means for solving problem]This invention persons contain a colored aluminum pigment with easy 
carrying out the variegated color tone design of the type to which the color pigment was made 
to adhere on the surface of an aluminium flake, in order to solve above-mentioned SUBJECT, 
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When the average thickness of the colored aluminum pigment concerned used the colored 
aluminum pigment which is 0.4 micrometer or less, the colored aluminum pigment concerned was 
made hard to project to a paint film surface, the idea that what is necessary is just to make a 
paint film surface smooth was obtained, and examination was repeated wholeheartedly. And in 
addition to making thin the aluminium flake used as a base material after examination, the 
adhesion of a color pigment and an aluminium flake is improved. By making a color pigment layer 
thin also with a small quantity of a color pigment, as sufficient chroma saturation is obtained, it 
found out that the average thickness of the colored aluminum pigment concerned could be 0.4 
micrometer or less, and this invention was completed. 

[0021]Namely, a colored aluminum pigment of this invention, It is a colored aluminum pigment 
containing an aluminium flake and a color pigment adhering to the surface of the aluminium flake 
concerned, a range of average thickness of the colored aluminum pigment concerned is 0.1-0.4 
micrometer, and a range of mean particle diameter is 5-20 micrometers. 
[0022]Average thickness of this aluminium flake is in the range of 0.01-0.1 micrometer, mean 
particle diameter is in the range of 5-20 micrometers here, and, as for an aspect ratio (mean 
particle diameter/average thickness), it is preferred that it is in the range of 50-1000. As for this 
aluminium flake, it is desirable that it is the aluminium flake manufactured by vacuum deposition. 
C0023]And it is preferred that a compound which has an inorganic acid group is sticking to the 
surface of this aluminium flake. As for the surface of this color pigment, it is desirable to be 
covered with an amino compound and/or monobasic aromatic carboxylic acid which have two 
amino groups in a molecule and do not have a carboxyl group. It is preferred that content of this 
color pigment is in the range of 100 to 500 mass part to this aluminium flake 100 mass part. 
[00243a colored aluminum pigment of this invention may cover further the surface of a colored 
aluminum pigment containing an aluminium flake and a color pigment adhering to the surface 
concerned with a resin composite. Here, as for this resin composite, it is preferred to contain 
polymer compounded from a polymerization nature monomer. It is desirable for content of this 
resin composite to be in the range of 30 to 300 mass part to this aluminium flake 100 mass part 
C0025]And a manufacturing method of a colored aluminum pigment of this invention is provided 
with the following. 

A solution containing a compound which has an inorganic acid group. 

A process which makes a compound which mixes an aluminium flake and has the inorganic acid 
group concerned stick to the surface of the aluminium flake concerned. 
A process distributed in a nonpolar solvent containing an amino compound and/or monobasic 
aromatic caii}oxylic acid which have two amino groups for a color pigment in a molecule, and do 
not have a carboxyl group. 

A process which adds an aluminium flake to a dispersing element of a color pigment in a nonpolar 
solvent, is mixed, and makes the color pigment concerned adhere to the surface of the aluminium 
flake concerned. 

[0026]A manufacturing method of a colored aluminum pigment of this invention. In addition to a 
manufacturing method of the above-mentioned colored aluminum pigment, to a dispersing 
element of a colored aluminum pigment which consists of an aluminium flake in which a color 
pigment adhered to the surface further A polymerization nature monomer. It heats adding and 
agitating a polymerization initiator, the polymerization nature monomer concerned may be 
polymerized, polymer may be compounded, and a process of covering the surface of the colored 
aluminum pigment concerned with a resin composite containing polymer may be included. 
[0027]A coating composition of this invention contains the above-mentioned colored aluminum 
pigment and a binder. Here, it is preferred that content of a colored aluminum pigment is in the 
range of 0.1 to 20 mass part to binder 100 mass part 
[0028] 

[Mode for carrying out the inventionlHereafter, an embodiment is shown and this invention is 
explained more to details. 

[0029]Suppose that an aluminium flake in which a color pigment adhered to the surface is called 
a colored aluminum pigment in a <definition-of-tenn and arrangement> book Description. A 
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coating composition shall also contain a distemper constituent and a powder coating composition 
rather than shall show only a coating composition containing the usual organic solvent. 
C0030]As for average thickness of an aluminium flake used for <explanation of aluminium fiake> 
this invention, it is preferred that it is in the range of 0.01-0.1 micrometer, and its range which is 
0.03-0.05 micrometer is still more preferred. When average thickness is thinner than 0.01 
micrometer, it is in a tendency for an aluminium flake to be ground at a process of manufacturing 
a colored aluminum pigment, to become fine, and for a metallic feeling to fall. If average thickness 
becomes thicker than 0.1 micrometer, average thickness of a colored aluminum pigment exceeds 
0.4 micrometer, and good paint film appearance may not be acquired. 

[0031]As for an aspect ratio (mean particle diameter/average thickness) of an aluminium flake 
used for this invention, it is preferred that it is in the range of 50-1000, and its range of 100-500 
is still more preferred. There is a tendency which will become insufficient [ a metallic feeling of a 
coat ] if an aspect ratio becomes smaller than 50, and if an aspect ratio becomes larger than 
1000, a problem that a color tone of a coating composition changes easily by distributed 
operation etc. may arise. 

[0032]As for mean particle diameter of an aluminium flake used for this invention, it is preferred 
that it is in the range of 5-20 micrometers, and its range which is 7-15 micrometers is still more 
preferred. When mean particle diameter becomes smaller than 5 micrometers, there is a 
tendency which becomes insufficient [ a metallic feeling of a coat ]. If mean particle diameter 
becomes larger than 20 micrometers, since mean particle diameter of a colored aluminum 
pigment naturally also exceeds 20 micrometers, paint film appearance may be spoiled. 
[0033]As for an aluminium flake used for this invention, it is preferred that it is the aluminium 
flake manufactured by vacuum deposition. A product which it is in a range whose average 
thickness is 0,02-0.05 micrometer as an aluminium flake manufactured by vacuum deposition, 
and an aspect ratio is in the range of 100-500, and is in a range whose mean particle diameter is 
5-20 micrometers is marketed, and it can be used convenientiy for this invention. 
[0034]It is in a range whose average thickness is 0.01-0.1 micrometer also with pulverizing 
metiiod these days in addition to an aluminium flake by vacuum deposition. An aluminium flake 
which an aspect ratio is in the range of 50-1000, and is in a range whose mean particle diameter 
is 5-20 micrometers is manufactured, and the aluminium flake concerned can also be used 
convenientiy for this invention. 

[0035]Here, mean particle diameter of a colored aluminum pigment can be measured by laser 
diffractometry using Shimadzu Make and SALD-1100, for example. Average thickness of a 
colored aluminum pigment can be measured by section observation of a colored aluminum 
pigment using the JEOL Co., Ltd. make and scanning electron microscope JXA-8800, for 
example. 

[0036]An aluminium flake used for this invention may comprise only aluminum, and it may 
comprise an aluminum group alloy, and the purity in particular is not limited. 
[0037]Even if it uses a flake for metallic pigment which replaces with an aluminium flake and 
consists of other metal flakes or raw materials other than metal. If average thickness and an 
aspect ratio comparable as an aluminium flake used for this invention are realizable, it will be 
considered that he can understand easily by person skilled in the art that the same effect as an 
aluminium flake is acquired. 

[0038]And from a viewpoint with adhesion with a color pigment, although it is not desirable, a 
grinding aid may adhere to the surface of an aluminium flake of this invention. As a grinding aid, 
unsaturated fatty acid is usually used. As unsaturated fatty acid used here, oleic acid, linolic 
acid, Reno Reign acid, recinoleic acid, elaidic acid, zoomaric acid, gadoleic acid, erucic acid, etc. 
are mentioned, for example. Although quantity of a grinding aid especially changes with uses etc. 
and is not limited, it is preferred that the range of 0.1 to 20 mass part is usual, and it is generally 
in the range of 0.5 to 10 mass part to aluminium flake 100 mass part. 

[0039]lf especially a coloring raw material used for <explanation of color pigment> this invention 
is a color pigment which is not limited but is generally used for a colored metallic pigment, it is 
suitably usable. As an example, phthalocyanine, halogenation phthalocyanine, Quinacridone, 
Diketo pyrrolo pyrrole, isoindolinone, an azomethine metal complex, perylene. Peri non, 



http:/Avww4.ipdLinpit.go.jp/cgi-bin/tranjweb_cgi_ej[je?atw_u=http%3A%2F%2Fw... 2010/11/26 



JP,2003-096334,A [DETAILED DESCRIPTION] 



5/14 ^—'J 



indanthrene, anthraquinone, dioxazine, benzoimidazolon, Condensation azo, triphenylmethane, a 
qionophthalone, anthra pyrimidine, titanium oxide, iron oxide, carbon black, ultramarine, Prussian 
blue, cobalt blue, chrome green, vanadium acid bismuth, a spinel, etc. are mentioned. 
[0040]As a color pigment, a thing of a range whose primary particle diameter is 0.01-0.1 
micrometer is preferred, and it is still more desirable if it is a thing of a range which is 0.02-0.05 
micrometer. When primary particle diameter is less than 0.01 micrometer, there is a tendency for 
distribution of paints to become difficult and primary particle diameter exceeds 0.1 micrometer, 
there is a tendency it to become difficult to make it adhere to an aluminium flake uniformly. 
[0041]Here, as for content of a color pigment in a colored aluminum pigment used for this 
invention, it is preferred that it is in the range of 100 to 500 mass part to aluminium flake 100 
mass part, and its range of 200 to 400 mass part is still more preferred. If there is a tendency for 
sufficient chroma saturation not to be obtained and content of a color pigment exceeds 500 
mass parts when content of a color pigment is less than 100 mass parts, the appearance of film 
will be spoiled or omission of a color pigment will take place easily. 

[0042]In the case of chromatic color aluminum paints like the colored aluminum pigment of this 

invention, the ranges of desirable chroma saturation are 5<(a^+b^) ^^^<60. Here, *^ ^ is the 
colorimetry values by the color difference meter of the color card which painted the paint which 
blended a chromatic color aluminum paints independent on the conditions which fully conceal a 
ground. 

[0043]As for the adhesion condition of the color pigment in each particle surface of the 
aluminium flake used for this invention, it is preferred to have adhered the particle surface to the 
whole particle surface uniformly, although it may be a wrap form selectively. It is more desirable 
if the thickness of the color pigment layer in a particle surface serves as a 1 grain of color 
pigment henchman. While being able to color the particles of each aluminium flake efficiently and 
skillfully by making a color pigment adhere to the whole particle surface of an aluminium flake 
uniformly, it becomes easy [ immobilization on the metal paints surface of a color pigment ]. 
[0044]As a method of making a color pigment adhering to the aluminium flake used for 
<explanation of adhesion method of color pigment to aluminium flake> this invention, Although 
not limited in particular, the method indicated to JP.H1-315470,A, JP,H9-40885,A, JP.H9- 
59532,A, JP,H9-124973,A, etc. can be used conveniently, for example. 

[0045]As for the aluminium flake concerned, in order to raise the adhesion of the aluminium flake 
and color pigment which are used for this invention, it is desirable not to include organic system 
additive agents, such as fatty acid. It is desirable to make the compound which contains an 
inorganic acid group beforehand on the surface of an aluminium flake adsorb. 
[0046]The adsorption layer of said inorganic acid group serves to improve the adhesion at the 
same time it makes the active spot on the surface of an aluminium flake increase and makes 
adhesion of a color pigment easy. As a result, a color pigment can be made to adhere uniformly 
and firmly on the surface of an aluminium flake. 

[00473AS a thing desirable as an inorganic acid group (only henceforth an inorganic acid group) 
which the compound made to adhere to the aluminium flake surface used for this invention has. 
For example, the inorganic acid group which carbonic acid, boric acid, sulfuric acid, nitric acid, 
phosphoric acid, phosphorous acid, hypophosphorous acid, silicic acid, chromic acid, moh^dic 
acid, tungstic acid, titanic acid, vanadium acid, tantalic acid, those condensates, etc. have is 
mentioned. Also in said inorganic acid group, especially the inorganic acid group it has, such as 
phosphoric acid, molybdic acid, tungstic acid, vanadium acid and the pyrophosphoric acid that is 
those condensates, polyphosphoric acid, polymolybdio acid, polytungstic acid, phosphomolybdic 
acid, and phosphotungstic acid, is preferred. Here, if it is called polymolybdio acid and 
polytungstic acid, they will be general formula M^OYandmH202andnH20 (here, M). what metal Mo 
or the metal W is expressed, and m, n, X, and Y express a positive integer to — carrying out 
the hyperoxidation polyacid derived from hydrogen peroxide, metal Mo, or the metal W shown 
shall also be included 

[0048]As a method of making an inorganic acid group sticking to the surface of an aluminium 
flake used for this invention. Although not limited in particular, compounds which have an 
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inorganic acid group, such as acid or ammonium salt, for example Water or an alcohols solvent. 
What was dissolved in hydrophilic solvents, such as a glycol ether system solvent and ketones, It 
adds into a mixture of an organic solvent and an aluminium flake, and agitation mixing or a 
method of mulling and making an inorganic acid group react and stick to the surface of an 
aluminium flake is preferred at a slurry regime or a paste state. 

[0049]As for quantity of an inorganic acid group made to stick to the surface of an aluminium 
flake used for this invention, it is preferred that it is in the range of 0.05 to 5 mass part to 
aluminium flake 100 mass part. If it cannot tend to make a color pigment fully adhere on tiie 
surface of an aluminium flake and quantity of an inorganic acid group exceeds five mass parts 
when quantity of an inorganic acid group is less than 0.05 mass parts, problems, such as 
condensation of an aluminium flake, may arise. 

[OOSOlAs for the amount of solvent used used for this invention, it is preferred that it is in the 
range of 300 to 3000 mass part to aluminium flake 100 mass part, and its range of 500 to 1500 
mass part is still more preferred. There is a tendency for time which adsorption will take to the 
amount of solvent used if there is a tendency it to become difficult for viscosity of a solution to 
become high too much and for an aluminium flake to be uniformly spread in less than 300 mass 
parts and the amount of solvent used exceeds 3000 mass parts to become long too much. 
[0051]It is also preferred to cover with the amino compound and/or monobasic aromatic 
carboxylic acid which have two amino groups for the surface of the color pigment used for this 
invention in a molecule, and do not have a carboxyl group. 

[0052]Like the above, the adhesion of the color pigment concerned and aluminium flake can be 
improved into a nonpolar solvent using terrorism isoagglutination also by covering the surface of 
a color pigment with said amino compound and/or said carboxylic acid. 

[0053]As an amino compound which has two amino groups and does not have a carboxyl group in 
the molecule used for this invention. For example, ethylenediamine. trimethylene diamine, a 
tetramethylenediamine. The aliphatic diamine of the carbon numbers 6-12, such as 
pentamethylene diamine and hexamethylenediamine, 1,7-diaminoheptane, 1,8-diaminooctane, a 
1,10-diaminodecane, A 1,12-diaminododecane, o-pheny!enediamlne, m-phenylenediamine, P- 
phenylene diamine, 1,8-diaminonaphthalene, 1 .2-diaminocyclo hexane, It is suitably usable in 
stearylpropylenediamine, N-beta-(aminoethyl)-gamma-aminopropyl trimethoxysllane, NH3eta- 
(aminoethyl)-gamma-aminopropyl methyl dimethoxysilane, etc. 

[00543AISO in said amino compound, aliphatic diamine of the carbon numbers 6-12, N-beta- 
(aminoethyl)-gamma-aminopropyl trimethoxysllane. Especially since a kind chosen from N-beta- 
(aminoethyl)-gamma-aminopropyl methyl dimethoxysilane and a group which becomes more, or 
two sorts or more are excellent in an adhesive improvement effect of a color pigment and an 
aluminium flake, it is desirable. 

[0055]As said monobasic aromatic carboxylic acid, for example Benzoic acid, benzoic acid vinyl, 
salicylic acid and aminobenzoic acid (anthranilic acid and m-aminobenzoic acid.) 3-amino-4- 
methylbenzoic acid, such as p-aminobenzoic acid, aminohydroxybenzoic acid (p-aminosalicylic 
acid etc.), It is suitably usable in naphthoic acid (1 -naphthoic acid, 2-naphthoic acid, etc.), 
naphthenic acid, aminonaphthoic acid (3-amino-2-naphthoic acid etc.), cinnamic acid, 
aminocinnamic acid, etc. 

[0056]Also in said carboxylic acid, benzoic acid, aminobenzoic acid, aminohydroxybenzoic acid, 
Especially since a kind chosen from naphthoic acid, aminonaphthoic acid, cinnamic acid, 
aminocinnamic acid, and a group that becomes more, or two sorts or more are excellent in an 
adhesive improvement effect of a color pigment and an aluminium flake, it is desirable. 
[0057]The sum total of content of an amino compound and/or monobasic aromatic carboxylic 
acid which has two amino groups and does not have a carboxyl group in a molecule in a colored 
aluminum pigment of this invention, It is preferred that it is in the range of 0.2 to 100 mass part 
to color pigment 1 00 mass part, and the range of 0.5 to 50 mass part is still more preferred. 
[0058]When the sum total of content of an amino compound and/or carboxylic acid is less than 
0.2 mass parts, it may be difficult to make a color pigment adhere in sufficient bond strength for 
an aluminium flake. When the sum total of content of said amino compound and/ or said 
carboxylic acid exceeds 100 mass parts, There is a tendency which cannot fully fix a color 
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pigment to the aluminium flake surface even if it covers the surface concerned with resin after 
making a color pigment adhere to an aluminium flake. Said excessive amino compound and/ or 
said carboxylic acid may cause thickening of a coating composition, and there is a tendency for 
the weatherabiltty of a coat to get worse, further. 

[0059]Dispersing agents, ultraviolet ray absorbents, etc., such as a surface-active agent and 
chelate compound, may be made to adhere to a color pigment used for this invention in addition 
to an amino compound and/or carboxylic acid. 

[0060]With said amino compound and/or said carboxylic acid, as a method of making the surface 
of a color pigment covering. Although not limited in particular, the method of including the 
process which distributes a color pigment in the nonpolar solvent containing the amino 
compound and/or monobasic aromatic carboxylic acid which have two amino groups and do not 
have a carboxyl group in a molecule, for example is preferred. Into a nonpolar solvent, dispersing 
agents, ultraviolet ray absorbents, etc., such as a surface-active agent and chelate compound, 
may be added if needed. 

[0061]Aiiphatic hydrocarbon and aromatic hydrocarbon which have the boiling point in the range 
which is 100-250 ** here as a nonpolar solvent used for this invention, and its mixture are 
preferred. As an example of a nonpolar solvent, normal paraffin, isoparaffin, toluene, xylene, 
solvent naphtha, kerosene, a mineral spirit, petroleum benzine, etc. are mentioned. An alcohols 
solvent or an ester solvent may be added in small quantities, in order to assist distribution of a 
color pigment if needed 

[0062]Altiiough not limited especially as a method of distributing a color pigment, the dispersion 
method using tumbling media according to a ball mill, a bead mill, a sand mill, etc. for example, is 
preferred. 

[0063]And as for the amount of the solvent used, it is preferred that it is in the range of 300 to 
3000 mass part to color pigment 100 mass part, and its range of 500 to 1500 mass part is still 
more preferred. There is a tendency for the time which adhesion will take to the amount of the 
solvent used if there is a tendency it to become difficult for the viscosity of a dispersing element 
to become high too much, and for a color pigment to be uniformly spread in less than 300 mass 
parts and the amount of the solvent used exceeds 3000 mass parts to become long too much. 
[0064]In <explanation of method of making color pigment adhering to aluminium flake> this 
invention, although a method in particular of making a color pigment adhere to an aluminium flake 
is not limited and a publicly known method can be conventionally used for it, It is preferred to 
include a process which mixes an aluminium flake to a dispersing element of a color pigment in a 
nonpolar solvent, and makes the color pigment concerned adhere to the surface of the aluminium 
flake concerned. 

[0065]As an aluminium flake used for this invention, an aluminium flake which adsorbed an 
inorganic acid group on the surface concerned is preferred. A color pigment with which the 
surface concerned was covered by an amino compound and/or monobasic aromatic carboxylic 
acid which have two amino groups and do not have a carboxyl group in a molecule as a color 
pigment used for this invention is preferred. 

[0066] Aliphatic hydrocarbon and aromatic hydrocarbon which have the boiling point in a range 
which is 100-250 ** here as a nonpolar solvent used for this invention, and its mixture are 
preferred. As an example of a nonpolar solvent, normal paraffin, isoparaffin, toluene, xylene, 
solvent naphtha, kerosene, a mineral spirit, petroleum benzine, etc. are mentioned. An alcohols 
solvent or an ester solvent may be added in small quantities, in order to assist distribution of a 
color pigment if needed. 

[0067]Although a dispersion method using tumbling media by ball mill, bead mill, a sand mill, etc. 
is also preferred as a dispersion method of an aluminium flake and a color pigment, a dispersion 
method using churning by a stirrer or DISUPA is preferred similarly. 

[0068]In using an aluminium flake to which an inorganic acid group was made to stick, after 
adding the aluminium flake concerned to a slurry containing a color pigment, a dispersion method 
which carries out solid liquid separation and is mulled with a kneader mixer etc. as paste state is 
also preferred. 

[0069]Thus, since a color pigment has adhered to each particle surface of an aluminium flake 
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uniformly, an obtained colored aluminum pigment shows a skillful color tone, and is excellent also 
in metallic luster. 

[0070]Here, as for the amount of nonpolar solvent used, it is preferred that it is in the range of 
300 to 3000 mass part to aluminium flake 100 mass part, and its range of 500 to 1500 mass part 
is still more preferred. There is a tendency for time which adhesion will take to the amount of 
solvent used if there is a tendency it to become difficult for viscosity of a dispersing element to 
become high too much, and for an aluminium flake and a color pigment to be uniformly spread in 
less than 300 mass parts and the amount of solvent used exceeds 3000 mass parts to become 
long too much. 

[007l3The surface of a colored aluminum pigment containing an aluminium flake used for 
<explanation of coat of resinous principle> this invention and a color pigment adhering to the 
surface concerned may be further covered by a coat of a resin composite. 
[0072]As for said resin composite, it is preferred that it is a resin composite containing polymer 
compounded by in-situ polymerization from a polymerization nature monomer. An in-situ 
polymerization means here polymerizing a polymerization nature monomer and polymer-izing in a 
process of manufacturing a colored aluminum pigment, and specifically. It says adding a 
polymerization initiator furtJier. making a polymerization reaction cause, and depositing polymer 
on the aluminium flake surface, adding and carrying out agitation mixing of the polymerization 
nature monomer to inside which made a solvent distribute an aluminium flake to which a color 
pigment was made to adhere, and was made into slurry form. 

[00733While playing a role which said resin composite trespasses upon a gap of a color pigment 
and an aluminium flake, and fixes a color pigment to an aluminium flake here and playing a role 
which improves the adhesion of a color pigment and an aluminium flake, A role which improves 
the weatherabillty of a colored aluminum pigment, a water resisting property, chemical 
resistance, electric insulation, fitness as powder coatings, storage stability, etc. is played 
simultaneously. 

[0074]Said resin composite may consist only of polymer compounded by in-situ polymerization 
from a polymerization nature monomer, and may contain other ingredients in addition to the 
polymer concerned. 

[0075]Although not limited, especially as said polymerization nature monomer as an example. 
Acrylic acid, methacrylic acid, methyl methacrylate, butyl acrylate. Acrylic acid-2-ethylhexyl, 
acrylic acid lauryl, acrylic acid stearyl. Acrylic acid cyclohexyl, acrylic acid-2-hydroxyethyl, 
acrylic acid-2-hydroxybutyl. Acrylic acid-2-methoxy ethyl, an acrylic acid-2-diethylarninoethyl. 
Butyl methacrylate, methacrylic acid octyl. 1,4-butanediol diacrylate, 1 ,6-hexanedlol diacrylate, 
1,9-nonanediol diacrylate, Neopentyl glycol diacrylate, tripropylene glycol diacrylate, 
Tetraethylene glycol diacrylate, trimethylolpropane triacrylate, Tetramethylol methane 
tetraacrylate, pentaerythritol bird acrylate, Tris acryloxy ethyl phosphate, 
ditrimetiiylolpropanetetraacrylate, styrene, alpha-methylstyrene, vinyltoluene, divinylbenzene, 
acrylic nitril, methacrylic nitril, vinyl acetate, vinyl propionate, maleic acid. KISEN vinylmono- 
oxide, divinylbenzene mono- oxide, etc. are mentioned to crotonic acid, itaconic acid, 
polybutadiene, linseed oil, soybean oil, epoxidized soybean oil, epoxidation polybutadiene, and 
cyclo. . . 0. •+ 

[0076]As for content of a resin composite which a colored aluminum pigment is made to cover, it 
is preferred that it is in the range of 30 to 300 mass part to aluminium flake 100 mass part 
contained in the colored aluminum pigment concerned, and its range of 50 to 200 mass part is 
still more preferred. When content of a resin composite is less than 30 mass parts, there is a 
tendency for omission of a color pigment to take place easily and content of a resin composite 
exceeds 300 mass parts, there is a tendency for tiie smooth nature of a metallic feeling or a 
coat to fall. 

[0077]In <coating method of colored aluminum pigment by resin composite> this invention, 
althou^ a method in particular of covering a colored aluminum pigment with a resin composite is 
not limited and a publicly known method can be conventionally used for it, A process which 
distributes a colored aluminum pigment containing an aluminium flake and the aforementioned 
color pigment adhering to the surface concerned in a solvent. It is prefen-ed that it is a method 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw... 2010/11/26 



JP,2003-096334,A PETAILED DESCRIPTION] 



9/14 ^-v 



including a process of heating adding and agitating the aforementioned polymerization nature 
monomer and a polymerization initiator to the dispersing element concerned, polymerizing the 
polymerization nature monomer concerned, compounding polymer, and covering the surface of 
the colored aluminum pigment concerned wiih a resin composite containing the polymer 

concerned. 

[0078]As said dispersing element, a dispersing element obtained at a process which makes a 
color pigment adhere to an aluminium flake may be used as it is, and a thing which made a 
solvent distribute once again a colored aluminum pigment which once carried out solid liquid 
separation of the dispersing element concerned, and was made into paste state or the shape of 
powder may be used. 

[0079]Here, as a solvent, a hydrocarbon system solvent or an alcohols solvent is preferred, and 
especially a hydrocarbon system solvent is preferred also in the solvent concerned. As an 
example of a hydrocarbon system solvent, aromatic hydrocarbons solvents, such as aliphatic 
hydrocarbons, such as hexane, heptane, octane, and a mineral spirit, benzene, toluene, solvent 
naphtha, and xylene, etc. are mentioned. 

[0080]As for the amount of solvent used, it is preferred that it is in the range of 300 to 3000 
mass part to aluminium flake 100 mass part, and its range of 500 to 1500 mass part is still more 
preferred. In less iiian 300 mass parts, when there is a tendency it to become difficult for 
viscosity of reaction mixture to become high too much, and for a reaction component to be 
spread uniformly and 3000 mass parts are exceeded, there is a tendency for reaction time to 
become long too much. 

[0081]As a polymerization initiator, polymerization initiators, such as benzoyl peroxide, 
hyperoxidation isobutyl, and azobisisobutyronitrile, are preferred. As for a polymerization 
reaction, it is preferred to carry out in anoxia atmosphere, and especially a thing to perform in 
inactive gas, such as nitrogen and argon, is preferred. 

[0082]As for reaction temperature of a polymerization reaction, it is preferred that it is in the 
range of 50-150 **, and its range which is 70-100 ** is still more preferred. When reaction 
temperature is less than 50 **, there is a tendency which becomes insufficient [ efficiency of a 
polymerization reaction ] and reaction temperature exceeds 150 **, since a polymerization 
reaction advances rapidly, there is a tendency for sufficient quantity of polymer not to deposit 
on the surface of a colored aluminum pigment. 

[00833And as for reaction time of a polymerization reaction, it is preferred that it is in the range 
of 0.5 to 24 hours. When reaction time is less than 0.5 hour, even if there is a tendency for a 
polymerization reaction not to progress enough and reaction time exceeds 24 hours, a 
polymerization reaction will hardly progress more but productivity per time will fall conversely. 
[00843Here, as for loadings of a polymerization initiator, it is preferred that it is 0.5 to 20 mass 
part as a ratio to resin composite 100 mass part covered on the surface of an aluminium flake. A 
problem that a coat of quantity which a polymerization reaction does not follow but is planned 
will not be formed if there are too few loadings of a polymerization initiator may arise, and when 
there are too many loadings of a polymerization initiator, there is a tendency which a 
polymerization progresses rapidly, and it becomes easy to produce condensation of an aluminium 
flake, and becomes disadvantageous in color tone. 

[0085]When a polymerization reaction is completed, it is preferred to remove most solvents from 
a dispersing element using a filter etc., and to consider it as paste state. When using for a 
general paint, can use said paste state coloring metallic pigment composition as it is, but. When 
using for powder coatings, it is preferred by heating in 50-150 ** that remove a solvent further 
and below solvent part 5 mass % considers it as the shape of powder below 2 mass % preferably, 
mixing a colored aluminum pigment made into paste state in the state where it decompressed to 
less than atmospheric pressure. 

[0086]As said filter, the filter press, a pan filter, etc. can use it conveniently. A vacuum kneader 
mixer, a vacuum dryer, etc. can use it for heating mixing under decompression conveniently. 
[0087]Other color pigments other than additive agents, such as a pigment agent, a defoaming 
agent an antisettling agent, and a curing catalyst, and the colored aluminum pigment used for 
this invention may be blended with the colored aluminum pigment of this invention if needed. 
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[0088]The colored aluminum pigment of <explanation of size of colored aluminum pigment> this 
invention contains an aluminium flake and the color pigment adhering to the surface of the 
aluminium flake concerned. That is, the colored aluminum pigment of this invention is a 
constituent containing a colored aluminum pigment 

[00893The range of the average thickness of the colored aluminum pigment of this invention 
needs to be 0.1-0.4 micrometer, and it is preferred that it is in the range which is 0.15-0.35 
micrometer. The range of the mean particle diameter of the colored aluminum pigment of this 
invention needs to be 5-20 micrometers, and it is preferred that it is in the range which is 7-15 
micrometers. 

[0090]When average thickness is less than 0.1 micrometer, the colored aluminum pigment 
concerned changes into the manufacturing process of the coating composition which used the 
colored aluminum pigment concerned, or it is ground, and a color tone is spoiled. If average 
thickness exceeds 0.4 micrometer, it will become easy to project the colored aluminum pigment 
concerned to a paint film surface, and good paint film appearance will not be acquired And when 
mean particle diameter is less than 5 micrometers, the metallic feeling of a coat becomes 
insufficient. If mean particle diameter becomes larger than 20 micrometers, paint film appearance 
will be spoiled. 

[0091]It becomes difficult to project the colored aluminum pigment concerned to a paint film 
surface by using a colored aluminum pigment of this invention containing a colored aluminum 
pigment which fulfills the aforementioned conditions. Therefore, a paint film surface becomes 
smooth and a coat which has high photoluminescent and good paint film appearance is obtained. 
[0092]A coating composition of <explanation of coating composition of this invention> this 
invention contains a colored aluminum pigment of this invention, and a binder. 
[0093]It is usable in a binder used for a coating composition which is not limited but generally 
includes aluminum paints especially as a binder used for a coating composition of this invention. 
As a binder used for a coating composition of this invention, a kind or two sorts or more of resin 
can be used. 

[0094]As an example of a binder used for a coating composition of this invention, A heat- 
hardened type acrylic resin / melamine resin, a heat-hardened type acrylic resin / CAB / 
melamine resin. Heat-hardened type polyester (alkyd) resin / melamine resin, heat-hardened 
type polyester (alkyd) resin / CAB / melamine resin, Combination of resin, such as isocyanate 
hardening type urethane resin / room-temperature-setting type acrylic resin, water dilution type 
acrylic emulsion resin / melamine resin, is mentioned. 

[0095]It is usable in a solvent used for a coating composition which is not limited to an organic 
solvent but generally includes a colored aluminum pigment especially as a solvent used for a 
coating composition of this invention, and a solvent of hydrophilic nature including water is also 
usable. When a coating composition of this invention is a powder coating composition, it is not 
necessary to contain a solvent 

[00963ln a coating composition of this invention, as an example of an usable solvent, Aliphatic 
hydrocarbon, such as a mineral spirit hexane, heptane, cyclohexane, and octane. Aromatic 
hydrocarbon, such as benzene, toluene, and xylene, chlorobenzene, Halogenated hydrocarbon, 
such as trichlorobenzene, perchloroethylene, and trichloroethylene, Methanol, ethanol, n-propy! 
alcohol, n-butanol, Hydrophilic solvents, such as organic solvents, such as ether, such as ester 
species, such as ketone, such as which alcohols, n-propanone, and 2-butanone, ethyl acetate, 
and propyl acetate, a tetrahydrofuran, diethylether, and ethyl propyl ether, or water, etc. are 
mentioned. As for these solvents, it is preferred for two or more sorts to be mixed and to use, 
and a presentation of a solvent is determined in consideration of the solubility of a binder, the 
coat formation characteristic, coating operability, etc. 

[00973When a coating composition of this invention is a solution type, as for the amount of 
solvent used, it is preferred that it is in the range of 50 to 3000 mass part to colored aluminum 
pigment 100 mass part, and its range of 250 to 1000 mass part is still more preferred. In less 
than 50 mass parts, there is a tendency it to become difficult for viscosity of a coating 
composition to become high too much, and for a colored aluminum pigment and a binder to be 
spread uniformly, and a problem may be produced also in coating operability. Conversely, even if 
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it exceeds 3000 mass parts, solid content of a coat becomes tFiin too much, and there is a 
tendency for a metallic feeling and luminosity of a coat to fall. 

[0098]In using a coating composition of this invention as powder coatings, By heating in 50-150 
**, it is preferred that remove a solvent further and below solvent part 5 mass % considers it as 
the shape of powder below 2 mass % preferably, mixing a colored aluminum pigment made into 
paste state in the state where it decompressed to less than atmospheric pressure. 
[0099]Other color pigments other than additive agents, such as a pigment agent, a defoaming 
agent, an anfsettling agent, and a curing catalyst, and a colored aluminum pigment of this 
invention may be blended with a coating composition of this invention if needed. 
[0100]As for loadings of a colored aluminum pigment blended with a coating composition of this 
invention, it is preferred that it is in the range of 0.1 to 20 mass part to binder 100 mass part, 
and its range of 0.2 to 5 mass part is still more preferred When loadings are less than 0.1 mass 
parts, design nature excellent in a metallic feeling may not be obtained and loadings exceed 20 
mass parts, there is a tendency for the image clarity of a coat to fail. 

[OlOljlhe coating composition of this invention can be conveniently used in the field of a car, a 
motor bicycle, a bicycle, an airplane, a marine vessel, other machine products, an electric 
product, communication equipment, daily needs, stationery, cosmetics, a building, etc. 
[0102] 

[Working example]Although an embodiment is given and this invention is hereafter explained 
more to details, this invention is not limited to these. 

[01033the color pigment (made in Tiba Speciality Chemicals.) of <Embodiment 1> <production of 
colored aluminum pigment> marketing To IRGAZINDPP RUBINE TR lOg, the benzoic acid 0.5g, 
0.5 g of dispersing agents (the product made from Kawaken Fine chemicals, PUREN act ALM) 
and 10 g of mineral spirits were added, and ball mill distribution was carried out for 24 hours with 
the with 5 cm in diameter, and a content volume of 500 cc pot mill which inserted the glass bead 
500g 1 mm in diameter. 

[0104]then, the aluminum paints (the product made by WORUSUTENHORUMU.) by commercial 
vacuum deposition Dissolve KM100, the average thickness of 0.03 micrometer, the mean particle 
diameter of 10 micrometers, and 10% of an aluminum content in 25 g (it is considered as a part 
for metal and is 2.5g), and phosphoric acid is dissolved in 1 g and 3 g of isopropanol (IPA is called 
hereafter). By adding to said pot mill, conditioning was candied out, 20 g of mineral spirits were 
added further, and ball mill distribution was carried out for further 1 hour. 
[0105]By probing an obtained slurry by 500 g of mineral spirits, rt separated from a glass bead 
and a constituent containing aluminum paints (a primary colored aluminum pigment is called 
hereafter) to which a color pigment was made to adhere was obtained by filtering after that 
[0106]200 g of mineral spirits are made to distribute the primary colored aluminum pigment 20g 
obtained by said process (as solid content). Adding the acrylic acid O.Sg, 0.5 g of 
trimethylolpropane triacrylate, 0.5 g of styrene, and the epoxidation polybutadiene O.Sg to an 
obtained slurry, and heating and stirring at 80 ** in nitrogen. 0.05 g of azobis isobutylnitril was 
added as a polymerization initiator, a monomer was polymerized, and polymer was deposited on 
the primary colored aluminum pigment surface. 

[01 07]Solid liquid separation of the aforementioned after-processing slurry was carried out, and 
a paste state colored aluminum pigment of 40% of solid content was obtained. 
[01 08]Combination of a <production of coating composition> coating composition (a part shall 
express a mass part) 

A coating composition of the above-mentioned combination was produced using 100 copies of 20 
copies of 80 copies of 10 copies of colored aluminum pigment (solid content) heat-curing acrylic 
resin (solid content) butylated-melamine-resin (solid content) ethyl acetate 100-copy toluene 
100-copy IPA, next an obtained colored aluminum pigment. 

[01 09]A colored aluminum pigment was produced on conditions shown in Table 1 and 2 like 
Embodiments 2-5 and the <comparative example 1-5> embodiment 1. Next, a coating 
composition was produced by the same combination as the **** embodiment 1 for colored 
aluminum pigments concerned. 

[01 10]Performance of a coating composition and a presentation which were <component analysis 
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[ a quality assessment of a coating composition and ]> Acquired were evaluated based on the 
following test method. An obtained evaluation result is shown in Table 1 and 2. 
[01 1 1](i) Mean-particle-diameter mean particle diameter of a colored aluminum pigment was 
measured by laser diffractometry using Shimadzu Make and SALD-1100. 

[01 12](ii) Average thickness average thickness of a colored aluminum pigment was measured by 
section observation of a colored aluminum pigment using the JEOL Co., Ltd. make and scanning 
electron microscope JXA-8800. 

[0113](iii) Solid content in a slurry containing a colored aluminum pigment before and behind a 
measurement resin coating process of the amount of resin coats of a colored aluminum pigment 
was measured, and it computed from increment of the solid content. 

[01 1 4]<production of a coat> — a steel plate which performed middle-coat paint of polyester 
resin / a melamine resin system was prepared for a surface treated steel sheet (what performed 
zinc phosphate system chemical conversion to a steel plate of JIS G3310) in which a cationic 
electrodeposition paint for cars was made to electrodeposit as a base material which applies an 
obtained coating composition first 

[0115]Next, using a coating composition obtained in Embodiments 1-5 and Ihe comparative 
examples 1-5 as a coating composition for base coats, it painted until a ground of a base 
material was concealed thoroughly, and a base coat was obtained. 

[0116]Combination of a coating composition for clear coats (a part shall express a mass part) 
It continues 50 copies of 50 copies of 20 copies of 80 copies of heat-curing acrylic resin (solid 
content) butylated-meiamine-resin (solid content) ethyl acetate toluene 50-copy IPA. The air 
spray paint of the coating composition for clear coats of the above-mentioned combination was 
carried out by a two quart 1 baking system, it baked at 140 ** for 30 minutes, and a metallic 
paint film was created. Thickness of a clear coated layer was a(Jjusted so that it might be set to 
40 micrometers. 

[01 17]The performance of a coat <quality assessment of a coat> Obtained was evaluated based 
on the following test method. An obtained evaluation result is shown in Table 1 and 2. 
[01 18](i) A ground of a measurement base material of concealment thickness is a product made 
from BYK Gardner GmbH PIG-Universal type about thickness of the minimum base coat layer 
concealed thoroughly. Using a thickness gage, it measured by a direct observation method and 
was considered as concealment thickness. 

[0119](ii) The appearance of film obtained by appearance evaluation viewing was observed, and it 
evaluated in accordance with the following standard in five steps, 
[01 20] 

5: A paint film surface is the mirror plane, and very smooth 4:paint film surface is close to the 
mirror plane, 1 as which unevenness remarkable to 2:paint film surface where unevenness is seen 
for a while in 3;paint film surface where unevenness is hardly seen is regarded : A paint film 
surface is choppy. According to JIS K5400, mirror reflectivity of a paint film surface in an 
incidence angle of 60 degrees and a euphotic angle of 60 degrees was measured using a 
measurement deflection glossmeter (the Suga Test Instruments Co., Ltd. make, UGVandSK type) 
of (iii) mirror reflectivity with which many unevenness is seen. 

[0121](iv) 45 degrees - 0 " measured chroma saturation (a^b^) 0^^) of a coat by a system 
L*a*b* colorimetry system using a measurement color difference meter (Suga Test Instruments 
Co.. Ltd make and SM-6-CH type) of chroma saturation. 

[0122](v) The appearance of film obtained by evaluation viewing of a metallic feeling was 
observed, and it evaluated in accordance with the following standard in five steps. 
[0123] . . i 

5:. Fouras which brightness which glittered to a paint film surface is sensed very strong :. l as 
which brightness which glittered to 2:paint film surface where brightness which glittered to 
3:paint film surface where brightness which glittered to a paint film surface is sensed 
considerably is sensed a few is seldom sensed: Brightness which glittered to a paint film surface 
is not sensed almost [0124] 
[Table 1] 
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[01 26]Here, Table 1 and 2 expresses an evaluation result of a presentation, a colored aluminum 
pigment, and a coat of a colored aluminum pigment. In Table 1 and 2, loadings of a description 
are displayed on *1 by a mass part to aluminium flake 100 mass part. * Chroma saturation of a 
description is displayed on 2 by RUBINETR shows made in Tiba Speciality Chemicals 

and a thing of IRGAZIN DPP RUBINE TR, MR-3 shall show a thing of TOYO INK MFG. CO.. LTD. 
CYANINE BLUE MR-3, and 5GLT shall show a thing of Tiba Speciality Chemicals 
IRGAZINEYELLOW 5GLT. 

[0127]Compared with the comparative examples 1-5, it turns out that the average thickness of 
the colored aluminum pigment which the coating composition obtained in Embodiments 1-5 
contains from the result shown in Table 1 and 2 is notably thin. As a result, it turns out that the 
covering power thickness obtained in Embodiments 1-5 is also thin notably compared with the 
comparative examples 1-5. 

[0128]In the coat obtained in Embodiments 1-5, since there are few projections from tiie coat of 
a colored aluminum pigment, it turns out that the appearance evaluation by viewing, mirror 
reflectivity, or any one or more evaluation criteria of the evaluation of the metallic feeling by 
viewing are notably excellent compared with the comparative examples 1-5. 
[0129]It should be thought that the embodiment and embodiment w^ich were indicated this time 
are [ no ] illustration at points, and restrictive. The range of this invention is shown by the 
above-mentioned not explanation but Claims, and it is meant that Claims, an equal meaning, and 
ail the change in within the limits are included. 

[0130] . ^ , . . 

[Effect of the Invention]In this invention, it devises for improving the adhesion of an aluminium 
flake and a color pigment and reducing the thickness of a color pigment layer further, using the 
very thin aluminium flake in the range whose average thickness is 0.01-0.1 micrometer. 
Therefore, manufacture of the colored aluminum pigment in tiie range whose average thickness 
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which was not obtained conventionally is 0.1-0.4 micronrjeter was enabled. 

[0131]A variegated color tone design is possible for the colored aluminum pigment of this 
invention because of the structure of making a color pigment adhere to an aluminium flake. Since 
the colored aluminum pigment of this invention has the thin color pigment layer, it excels in 
quantity photoluminescence. Since the colored aluminum pigment of this invention has the thin 
average thickness of a colored aluminum pigment, it is hard to project the colored aluminum 
pigment concerned to a paint film surface, and the good appearance from which a paint film 
surface becomes smooth can be given to a coat. 

[0132]Since the coating composition of this invention contains said colored aluminum pigment in 
the colored aluminum pigment concerned, in the coat which uses the coating composition 
concerned, a paint film surface becomes being hard to project to a paint film surface smooth. 
Therefore, the coat using the coating composition of this invention has a variegated color tone 
and high photoluminescent and good appearance. 



[Translation donej 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A colored aluminum pigment which is a colored aluminum pigment containing an 

aluminium flake and a color pigment adhering to the surface of the aluminium flake concerned, is 

a range whose average thickness of the colored aluminum pigment concerned is 0.1-0.4 

micrometer, and is a range whose mean particle diameter is 5-20 micrometers. 

[Claim 2]The colored aluminum pigment according to claim 1, wherein it is in a range whose 

average thickness of an aluminium flake is 0.01-0.1 micrometer, it is in a range whose mean 

particle diameter is 5-20 micrometers and an aspect ratio (mean particle diameter/average 

thickness) is in the range of 50-1000. _ . 

[Claim 3]The colored aluminum pigment according to claim 1 or 2, wherein an aluminium flake is 

an aluminium flake manufactured by vacuum deposition. 

[Claim 4]The colored aluminum pigment according to any one of claims 1 to 3, wherein a 
compound which has an inorganic acid group on the surface of an aluminium flake is adsorbing. 
[Claim silhe colored aluminum pigment according to any one of claims 1 to 4, wherein the 
surface of a color pigment is covered with an amino compound and/or monobasic aromatic 
carboxylic acid which have two amino groups in a molecule and do not have a carboxyl group. 
[Claim 6]The colored aluminum pigment according to any one of claims 1 to 5 characterized by 
content of a color pigment being in the range of 100 to 500 mass part to aluminium flake 100 
mass part 

[Claim 7]The colored aluminum pigment according to any one of claims 1 to 6 covenng further 
the surface of a colored aluminum pigment containing an aluminium flake and a color pigment 
adhering to the surface concerned with a resin composite. 

[Claim 8]The colored aluminum pigment according to claim 7, wherein a resin composite contains 
polymer compounded from a polymerization nature monomer. 

[Claim 9]The colored aluminum pigment according to claim 7 or 8 characterized by content of a 
resin composite being in the range of 30 to 300 mass part to aluminium flake 100 mass part. 
[Claim 10]A manufacturing method of the colored aluminum pigment according to claim 1 
characterized by comprising the following. 

A solution containing a compound which has an inorganic acid group. 

A process which makes a compound which mixes an aluminium flake and has the inorganic acid 
group concerned stick to the surface of the aluminium flake concerned. 
A process distributed in a nonpolar solvent containing an amino compound and/ or monobasic 
aromatic carboxylic acid which have two amino groups for a color pigment in a molecule, and do 
not have a carboxyl group. 

A process which adds an aluminium flake to a dispersing element of a color pigment in a nonpolar 
solvent is mixed, and makes the color pigment concerned adhere to the surface of the aluminium 
flake concerned. 

[Claim 11]To a dispersing element of a colored aluminum pigment which consists of an aluminium 
flake in which it is a manufacturing method of the colored aluminum pigment according to claim 
10, and a color pigment adhered to the surface further, a polymerization nature monomer, A 
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manufacturing method of a colored aluminum pigment including a process of heating adding and 
agitating a polymerization initiator, polymerizing the polymerization nature monomer concerned, 
compounding polymer, and covering the surface of the colored aluminum pigment concerned with 
a resin composite containing polymer. 

[Claim 12]A coating composition containing the colored aluminum pigment according to any one 
of claims 1 to 9 and a binder. 

[Claim 13]The coating composition according to claim 12 characterized by content of a colored 
aluminum pigment being in the range of 0.1 to 20 mass part to binder 100 mass part. 
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Sl^tCjtirLTS 0 0-3 0 0 0»*g?®IBHfJ:fe5C 
fcjbW^ b < > 5 0 0-1 500 Sfi^®liIH>b^$ 

mu\ mmmt>''3ooMmmxit. m. 
mL< rj:m^m 5 > mi<omm 3 0 0 omi 30 

[0 0 6 4] <tfe«S^7;i/5->>A7W-^{;:f!t« 

mcmLmmmmm7)iz~^kyv~-'>o^ 

[0 0 6 5] Sft. *|gect«t57;l'5-'>A7L' 40 

mmtLXii. ^?tt3{crffl©75/S^WL;«?;l/# 

[0 0 6 6] cdr'. :ifm\zmtmmmmtL 

Ti*^ iiiiSjt)^ 1 0 0-25 O'CCDlgHfcfeSjiiaS^Mt 

m^mj^mmtbxM. ymm^yy^ty. -rv so 
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/'^97'fy^ h/i/xy, ^^s/i'X v;i/'^yht7-9-s 
m ^#>^;V7.ei;7h. »<^y'JyfMm-f^ 
n§o sfc. i2^{cjsi;T7;U3-;v^M^iJ^fc^ix7> 

[0 0 6 7] Sft. 7;P^x7A7W^fci:tf«e® 
i^®^f[*^fcUT}*> :j?-;l'57k e-X5;K 1J-y 

[0 0 6 8] ffc. MlS^K«*-&rc7;l/^x'>i. 

7^-^%fflv^:s«'a■{c^i. «eTO«-t«?x9';-K 

S^7;l/^X'>A7W^^iB^m Hl^^giLT-^ 

[0 0 6 9] C(Di^tLT#?>nfctfe7;V5x7A 
«feSi^)!>^7;l'5x7JU7W^'®ffl'<?0eT 

[0 0 7 0] ccffe. mmmmwA. 7;v5 

x^7A7U-^ 1 0 OMg|5fc^UT3 0 0-3 0 0 0 
S1^0i5H{C^Sca:*Wtb<. 5 0 0-1 5 00 
Hlg^cDiBHA^"* 6ti:$fS bv\ ^fj£0tffil*^3 0 0 

x7A7^-^feJ;t;«fili;S:?)^^-«f(t5i^ 
mh< fi^^mff^h K> . mimmws^ 3000 vmm 

[007 1] <mm^<ommm>^mmmt 
[0 0 7 2] mtmmmm^t. m^^y^-i^^ i 

n-s 1 tul-&{Cj;D^^Snfc^W-:&-^Wr^ 

mmmx^^ c tmt ^^x. i n - s i 

t ul^ta. «fe7;l/^x7i.M5^«Sjgt^Xg0 

^«L, :R«:6^{ca, «felliB^#«S-&fc7;V^x^ 
L7U-'>mMlcmt^XXyV~mLrc^m 

^^/^-^mhxmu-^ bfjim. s a 
mmi^mvxmBtmmz ?-&r7;i/5x^? a7 

[0 0 7 3] ccx\ mmmmm. ^mntr 

- e^A7U-^ t0P»flAtT«^i^^7;V 

^-^hyiy-'^m^t^miwcL. mmmt 
[0 0 7 4] sfc. mmmmmi. man^y^- 
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i n-s i t Mm^iM-^m^ntcf-v^-m 

[0 0 7 5] msM^^/^-tLXii. mm^-^ 
M^(Dxm\,^i3\ mmthxit. n^vm. 

^";wF. 1, 9-ytyi^4--;i'i?7^UP-h. 
rhv;«f-o-;l/>«^yrhv7^"; 

^y^?xuxu ^-;^^'J7^"J^'^h^ hU7;7^;"; 

p4^>/x^;1/*X7x^F, i^hV?^i-u-}V:fvi;Vy 20 
ex/VhyVxx i^ex;y^y€y. 7^U;Pxhi; 

x;K vu-ry^. ^uhm -r^ay^. =j^u:/:5f 
s;xy. 7v:iffl. :;*csa. xd?4^e^{[:;«cS?fi. x^'s^ 
i/itfsv/^i^xy. •j/t^D'N^^-feyex/i/^/^^-U- 
-YKx J?ex;V'<y-eyt/;i-4^-9--i'K«:^!!)Wan 

So 

[0 0 7 6] tfe7;i/5x<j7A^)^{i:S«?^S^IiiS 

^tio^ti^*^ mM^7ji^=~'ymmi^'^'tti 30 

^7;U5x'j7i,7^-^ 1 0 0MMmzML3 0-3 0 
0MIg|5®l6H{cj&S(:fc*WtL<. 5 0-2 0 OK 

[0 0 7 7] <tlimii&{i:J;«tfe7;l/5xH7i,M^ 

mmmxmt^mii-. mm^-sMmxa 40 
i:. ^mm^7)i^=^^mmmmc^-s 
tt^y v-^s-^^-iiTd^ u v-^-^fig L. mm7 

[0 0 7 8] WimfiitLXii. «filiiS^7;l'5x 50 
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sstfflLTfei<, mmm-mmmbx^ 

-7. h-^h^h^iif^'>^~VitbrcM^7iV^:=-^m 
[0 0 7 9] ci:-^. mithXii. MitimmMh 

5v^a7;i/3^;i/?^^iAW$ b < . mmmx ^ 
mtJkmmmmmt tv^c mtmmmom 

b;i/xy. V)\y^yhty^. ^i/vy. r^Eo)^^M 

to 0 8 0] mmmsii. 7;v5x'>i.7tx-^' 1 

0 OSlSPfcj^bTS 0 0-3 0 0 OfilgPcDlSHf^iS 
Si:2i*WSl><> 5 0 0-1 5 0 0fi*g|5©IBH*^$ 

BKmb^\ zooMM^mxii. mmmm'' 
m<r£[)t€xm&mt'^m--mm?>^tmL< 

JSrSMlRlA^S!?, 3 0 00MlgE*S^Si:^ MiSi^P^ 

[0 0 8 1] sfc. mmmtLxii. Mmt-<iyv 

'mit^yfi-)^^ 7'J^7.^V-7=^-n~\'^)i\i 

^mw^x'm 0 c tm^^ t < . g^. 7;i'=i-y& h 

[008 2]? Bfc, l^SiS©SiSfiga 50-15 

Q'cmm\t.^^^hm'^i'<. 7o-ioo°c©ib 

HA^iJ 5K»S LV\ 5 0 °C*5i®^^5C 

ibm7)v^=.^^m(omKi^^£M(of^v^'-h'^ 

[0 0 8 3 ] ^ LT, m^mmi^mii 0.5-2 
4 mM(ommic&^ c tmt tv^ soti*^ 0 . 5 

lis k A. His-fj^f^^r^ Sft D (ommmyt^ ^ 
[0 0 8 4] cc-^, m^mm(m^m<t. 77^5^ 

^icm^HMthXO. 5-2 0«lS5T?ab«ci:^)^ 

i:, mBi3'^^MimfvX7)y^-'^i^yi^~i'<omis^ 

[0 0 8 5] M^SJ55*m7LftB. iiiiSS^H^ffl 

\,^xmm^!h±mmmm^Lx-<-7.v'^tt 
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rcvm-^'U-Bhr^ti'^ii 5 0-15 ox,(Dmmx'imt?> 

[0 0 8 6] fuSllSBtUm 7^)lit-fly 

[0 0 8 7] ^ft. mmmnr^v^-^mmiz 

[0 0 8 8] <f fe7;b^-'>Alif[<?)+)-'i'XcOl2^> 

[0 0 8 9] ^k. mmmrjiz-'^mm'f 

i^MWiO. 1-0. 4 ;imO|6HT'fe«i2^*^feDs 20 
0. 15-0. 3 5/imO|gHfcSS!:fcAW5U\ 

Z0iimOmmXh^mif^h\). 7~15/im<DtSH 

[0 0 9 0] ^m^if^o. 1 /tm*ii®«-&{i:t±, S 

ffi L^-r < ^ 0 mmmmffmm\^\ ^ lt, so 

[0 0 9 1] tufgcD^ff%S/c-rtfe7;V5-'>AM^ 

^Mt^^m<om7i\'^^'^mmm^^^}i 
mmm\z.mm^7})^^^':?hmimmh 

[0 0 9 2] <*5irao^3Si!B^#i©lliK>*^oi 

i^ffi^^fi. mmm7i]^^=-'ommt. My 40 
[0 0 9 3] immmmmzmt^juy^h 

So 

[0 0 9 4] *ll0^(Dli^ffi^t|{C«ffl"rS^U>^^"® 
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Mb^jJ^'J i7.r;V (7;V^ F) ifSI/ C A B/^ 7 
'ry^/7^^"hMtM'!7b^yffli/'^S« 
{bM7^ U;«> 7i<#«?M7i' U ;Vx^;l/i^ g 

[0 0 9 5] immmmmi^mtmm 
a. #Ktt8^j}cisssn-r^ -i!aicsfe7;i'5-'i' 

[0 0 9 6] i^mi'mmmi^'^^'^-'xmn'mm 

'sy^Jry. v^n^^^y. •^^^yfs.mmmm'c 
7m. ^y-tfx h/vxx ^y\yyr£E(ommm 

7j<^> ;^^/-;K x?/-;K n-:^Pl^;V7;V3«- 
yy. z-T^jy. f&zmyy^. PSIx^;k 

^/C3tf;l/^HOxXrm rh^iiFo7^y, >^ 
x5^;1/x-t;P. xg^;Vyoe;Vx—r;V:&H(Ox-r 

*W6nSo i:n5€)^gi]{ii:fflt(±ii'&brfflv^s 
®3!)^»st<. mimmtA^y^^(om'^. mi^ 

is#^ttsH^€#LT?*s?nso 
CO 0 9 7] *%^oi)i^mw^fg^-r^o^{c 
«s ^J<i[)tffil««fe7;i/5x«i7i»iii^i oosi^ 
tcMLTs 0-3 0 0 oMM^<ommic&?,c}imt 

v\ soMMmmx'it. mmm<omm<ni\} 
tm^7)v^-^mm^xs7^^ymm-mwL 

4Ds^^*^feSo itsoooMSP^e^Tt. m 

[0 0 9 8] tTffl<.^ 
^-xhi«i:Lft«fe7;l'^x7AMS« 
:^:^7fe^gK?iffitfc^*M•^ig^b*;?)^6 5 0- 1 5 0 

[0 0 9 9] 5fc. jg^KfS 

tD^n^j^. mmm^7}V^-'ymmmm 
mmnm-^Lxi^^\^\ 

[0100] 4:||0^®mi^llMi^{cSB-&?nStfe7;l' 

sx'j'ASs^toE-^a. 7Wy^i oosSSPfc^u 
TO. i~2 0g»S15©IBHKfeS2:i;AWtL<. 

0.2-5 gi^©iSHA^s a fc^eFs la^i*^ 
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CO 1 0 1] :^mmwmm\i. mm. mrm 

[0 102] 

[0 10 3] <|IM!ll> 

<m7)]y^=.^mmm>mmmn (f-^^ 

X^iy^VT^-^^tl)\^X mm. I RGAZ I N 
DPP RUBINE TR) lOgJcSESlO. 5 

ALM) 0. 5gx 5:^7;l/Xey'yhlOg 
m% 1 mm(D:ffyX\^-X5 0 0 gmXLk 
itgS cm. rt^^5 0 0 c cO)fsyhB.)l-eZ 4ltP^ 

[0 10 4] ^m. WM(OmMmci:^r)V^:^^J^ 20 

(^tJlXryt^Mim. KMl 0 0. 
0. 0 3/im. ¥i^|MlO/im, 7;1'5^'>A#W1 
10%)^2 5g (^Jl^^LTZ. 5g).S^^l 

g. ^'V/P/V-;l/ («T. I PAWfi-rs) 3g 

mu ss{c$:^7;i/xify>yh20g^jiiinu $5 

[010 5] ^etifcX^U-^^^f^^/l/Xtfi; V h 5 
0 0gm^t^Jt*{<:i:t). iS^X}f:-XtmU t 

mmm-^ctK^^. M^mmm^TzTj]^^ 30 
[0 10 6] itf2ig{c<tf5#5nfc-^^«er;V5:i 

>i7i.Ki^2 0g (SJg^i^bT) ^^^y)VX}dVyV 
2 0 0 g{^im^■l^^ #5nfcX9'J-ft7^'J;H 
0. 5g. hU;^9'a-;l/yo/^>b'J7^'Ub-h 

0. 5g, x^'uyo. 5g^ x^+Mfc'l?U:^^5^x 

5, a#Pfl$&?fiJtLT7yex-Yy>^^7i'-h'J;bo. 
0 5g»nLr^yv-:&M^$"a:s -:^fi7;i/5 40 

[0 10 7] nmmmm'^v-mmmi. mm 
^ 4 0 %<D^-xvmm7)v^=-tJhmmrc. 

[0 10 8] <l5^IM!^®f^S> 

mriX'^-^ kwm mm) 1 0 w> 
mitj >7 ij mm mm) s 0 

:/^;Wt:^ 7 5 ym m^9[) 2 0 SB 

h;l/x> 1 0 OSP 50 
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I PA 1 00g|5 

^^tc. #?,tifctfe7;l/5zL^7A||ff%ffl</^±fH®I3^ 

[0 10 9] <iiMM2~5. mm\~^>%mn 

iil^^fc LTS 1 fei tf^ 2 }<:S'r^T?tfe7;l'5x 
[0 110] <li^mii®ttt^*J:t^^^«f> 

[0 111] (i) m7}\^^::^'ymm^mw 
mmmi. m) mmmm. s a l d - 1 1 0 0 

CO 1 1 2] ( i i ) M^7fi'^-'>mn<Drm^ 

A - 8 8 0 O^fflV^T, «fe7;l/5x'>Affii^O»fffiji 
[0 113] (i i i) t67;l'5x>>i.lSi^£D^li3 

1Sligl8^n^Mm<Dtfi7;l/5x'> i>.|fS:&"ttfX V U 

[0 114] <mmmm>^f. mntcmnmm 
mm^mtLxmm:b'^tymw:mm^ 
■s^tcmmm (j i s 0331 ommmm 
mm\:^m.motM) fc4?yx7.T;w/^ 
7 5 ym'm<o'¥mmmmhrcmmmuco 

CO 1 1 5] ^fc. ^SSfJl~5fe<};lfitl5[^Jl~5t 

^\,^xmtitcmmmm^^-x::i- h^mmm 
[0 116] ^v^~^~hmmmm^ & 



mmit7^^)mBmm) sosp 

75^;wk>j 5 5 ymm mm) 20^ 

g^^xf^;P 5 OW. 

Y)]/xy 5 0gl5 

IPA 5035 



i^^^:^ST*x7-x:/i^^SU 1 4 ot 

3 O^tttT. 7? ^ •; >y ^'lli^f^fig tfco 
^y-\'-3-hMcDpiiti4 0 /imii:5:SJ;^{Clfib 

[0 117] <lMOtt^W«>#?>tlfcl^®ttig 

^mmi^^xfmzicmc 

CO 11 8] (i) 

iil¥%BYK Gardner GmbH^ PIG- 



182 00 3- 



5 3 3 4 
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Un i V e r s a 11 Mmfm^^^X. Eg^M^^l? 

[0 119] (i i) 9^mwm 

[0 12 0] 

3 : mmic'pbmmibn^ 
( i i i ) mmmmm^ 

mmm (7.mim m)m. ugv • sm) ^ 
fflv^T. jis K5 4 0 0K^i;-r, AlJ^eo" . 
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*mtf m) m. sm-6-chs) m 

V^T. 4 5° -0° ^SL'a'b'iJfel^K<fcD^© 

m ( (a'+b') ) m^btc. 
[0 12 2] (v) :^^vy^mnm 
E^icrnibtitzm<om^mbx-fE<omm 
i^smx-mbfco 

[0 12 3] 

5 :mmi^^y^ybkmmmmm<m^ib 
ns 

[0 12 4] 
[Si] 



[0 12 5] 
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[0 12 6] zcr\ ^lfea:lf^2{i. tfeT/l/^- 

1 0 omm^Mtmmm^m^n. * 2ctH«« 
mma ca' + b') x-m^^-^n. rubinetr 

ii^/^X^iy^Vr^-^i^/l'X (M) m. IRGA 
ZIN DPP RUBINE TR(DCt^BUU 

R-zmm-o^mm) cYkninE blu 



T-f'b-?*;VXl RGAZINE YELLOW 5G 

[0 12 7] mi^i^^w^mmm-^^. mmmi 
mnmnmii. Mim i ~ 5 ic&^xmm^^^^ 

SSili^fc. \iMmi~5iclt<xmKm<rj:oX\^ 

50 ^m^tis'^^ 



(12) ijf^2 0 0 3-9 6 3 3 4 

21 22 

[0 12 8] ^fc. mmii-5x^mnrzmK^^^ * ^mtct\c^y). m^Brnt-^-DTc'^mm'^ 

xii. m7)\^z-t;mmmmt^ibmiiitt'^'prj: o. i~o. 4iimmmithm^7}V^-'^mn 

[0 12 9] <%iaig^$nfelli!03g«8feJ;j;^Mtt 7;l'5-'>i.ll)^a. «eM)^l*Wv^fci6S)t??tt}c 

t<r(D^rm-vn>^rmmr£'(>(o-eitr£\,>tm fins. ssKs *^e5otfe7;V5x>>i,iisa, t 

tmm^mo [0 13 2] gft. tuiB«fe7 

[0 13 0] }i'^:^'>mm^m^m. mmmmmm^ 
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